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AB We report the novel observation that the neurotoxic Alzheimer peptide 
Al-42, when pre-incubated, causes dramatic and lasting membrane 
depolarization in human hNT neuronal cells and in rodent PC12 cells. The 
depolarization is due to activation of the metabotropic glutamate 
receptor, mGluRl. Membrane depolarization is sensitive to mGluRl 
antagonists and to pertussis and cholera toxins. The effect is separate 
from the known ability of aggregated Al-42 to cause calcium influx. A 
high-throughput screen found compounds that eliminate the membrane 
depolarization. The library was composed of known biologically active 
compounds; the cell-based assay measured changes of membrane potential 
using a slow-acting voltage-sensitive dye. We found 10 potentially useful 
compounds, three of which have IC50 = 0.4-3M, including inhibitors of 
tyrosine kinase and of specific chloride channels. We deduce that mGluRl 
receptors, activated by A (1-42) or otherwise, can control membrane 
potential via the downstream activation of certain tyrosine kinases and of 
certain ion channels .) Since mGluRl agonists mimic the A effect, we deduce 
that glutamate can control the membrane potential and thereby the 
excitability of its target neurons. We propose that the A-induced 
membrane depolarization described here leads in Alzheimers to 
hyper-excitability of affected neurons and to cognitive dysfunction in the 
disease. The hit compounds show promise for the restoration of cognitive 
function in the treatment of early and mid-stage Alzheimers Disease. 
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